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Week of Warehousing Series

ÁWeek of Warehousing

ÁPragmatic Works

ÁSqlServerCentral.com

ÁWrox & Wiley Press

ÁAdam Jorgensen - Presenter

ÁSummary
ÁDatabase & operational architecture expert with over 13 

years of international experience. 

ÁBroad industry experience in diverse database 
environments ranging from global enterprise systems to 
specialized and mobile database platforms

ÁCurrent Focus
ÁPrincipal Performance & Architecture Consultant for 

Pragmatic Works

ÁDelivering new levels of innovation in performance and 
scalability through unique partnerships and relationships

http://pragmaticworks.com/
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ÁDefining Performance in your environment?
ÁWho is my system?
ÁWhat is it doing on a daily basis?
ÁWhy is it doing these bad things?
ÁWhere can we improve performance?
ÁHow do we improve scalability?
ÁWhen do we have to do this again? 

ÁThe rate and scale at which a process 
performs a set of operations.
ÁHow well does your system do what you want 

it to do?

ÁWhat is missing?

ǐSlowdowns?

ǐPoor batch or load performance?

ǐDo you need multiple reports to see a single view of your 
data?

ÁDefine System Purpose
ÁRelational vs. Dimensional vs. Batch
ÁETL & Replication
ÁShared Services Model

ÁDesired Operating Parameters
ÁHow do you measure performance?
ǐSite transactions per minute?
ǐETL load time?
ǐCube & Report build time?

ÁUser Feedback
ÁBest gauge of system timing 
ÁPerformance cycles by interval ɀDay, Week, Month
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ÁBenchmark & Document
ÁBenchmarking Essentials Toolkit
ǐGenerate Baseline Documentation
ǐSQLIO, Profiler, Perfmonȟ $"## #ÏÍÍÁÎÄÓȟ $-6ȭÓ

ǐ6ÅÎÄÏÒ 4ÏÏÌÓ ÆÏÒ 3!.ȟ .ÅÔ×ÏÒËȟ ÅÔÃȣ

ǐScheduled Process & Maintenance Schedules

ÁAnalyze Results & Plan
Á#ÏÍÐÁÒÅ ÒÅÓÕÌÔÓ ÔÏ ÙÏÕÒ ÓÙÓÔÅÍÓȭ ÇÏÁÌÓ

ÁReview Problem Areas
ÁDiscuss areas where the system is not meeting 

expectations and prioritize an attack plan.

ÁReview System for Best Practices by 
Component
ÁLoad Balancing

ÁLogical Design

ÁCPU

ÁMemory

ÁI/O & Storage

ÁTempDB

ÁETL

ÁAvoid mixing OLTP and OLAP workloads

ÁConsider separation of Cubes Processing and 
Data Warehousing Reporting

ÁAvoid overlapping ETL and reporting 
timeframes if possible
ÁThere are strategies to deal with this.

ÁConsider partitioning large fact tables
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ÁUse Dimensional model whenever possible 
ÁUse appropriate data types

ÁNumeric data should be numeric data types

ÁSmaller is better ɀconsider size in scope of 
volume

ÁMore indexes is better

ÁCovering queries is important ɀmore indexes 
prevent sorting. 

ÁCPU

ÁAvoid Hash and Sort Operations

ÁKeep transactions as short as possible during peak 
times or overlapping workloads

ÁMemory

ÁEvaluate 32bit vs. 64bit

ǐAwe Concerns and WOW Concerns

ÁMake sure you have enough memory so that 10%-
20% of compressed data will fit in the buffer.

Á Common Issues
Á Recompiles
Á Inefficient Query Plan ɀRunaway Queries
Á Poor Cursor or Legacy Functionality Usage

Á Identifying & Troubleshooting
Á Profiler Event
ǐSP:Recompileɀfires whenever a procedure recompiles
ǐShould be paired with SP:Starting, SP:StmtStarting, SP:StmtmCompleted, SP:Completed

Á Perfmon Counter
ǐRatio of Batch Requests/sec to Recompiles/Sec should be very low.

ÁDMV investigation
ǐQuery sys.dm_exec_query_stats to find top consuming CPU Queries
ǐSort by avg_cpu_cost
ǐExamine execution plan to find where SQL is having issues estimating (cardinality)

ǐQuery sys.dm_exec_cached_plans filtering on different plans that have CPU 
ÉÎÔÅÎÓÉÖÅ ÏÐÅÒÁÔÉÏÎÓ ÓÕÃÈ ÁÓ Ȭϻ3ÏÒÔϻȭȢ
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Á Resolving
ÁRecompiles
ǐKEEP PLAN hints
ǐUse Qualified Object Name dbo.<OBJECTNAME>
ǐAvoid Deferred Compiles
ǐDDL from conditional statements

Á Inefficient Query Plans & Runaway Queries
ǐReview top consumers for opportunity
ǐModify procedure and indexes
ÍImprove Cardinality
ÍReduce Hash and Sort Operations

ǐResource Governor

ÁPoor Cursor Usage
ǐ)Ó ÔÈÉÓ ÔÈÅ ÂÅÓÔ ÁÐÐÒÏÁÃÈȩ 4ÈÅÒÅ ÁÒÅ ÏÔÈÅÒ ÌÏÏÐÉÎÇ ÃÏÎÓÔÒÕÃÔÓȣ
ǐConsider using MARS (Multiple Active Result Sets)

Á Common Issues
Á Excessive Paging
Á Receiving Out of Memory Errors
ÁOverall System Slowdown

Á Identifying &Troubleshooting
Á Perfmon Counter
ǐMemory:AvailableBytesɀshould stay well above 5% of total memory
ǐMemory:Pages/Sec. ɀShould be under 40 p/sec on slower disks and 300 p/sec on 

faster disks.
ǐMemory:CommitLimit, Paging File:%Usage, Paging File:%UsagePeak
ǐIf these counts are high ɀcheck event logs for system messages regarding memory pressure

ÁDMV investigation
Á Verify Page File Size ɀthis should be > commit charge by a safe margin

ÁResolving

ÁCheck DBCC MemoryStatus

ÁReview sp_configure parameters for memory

ǐAwe Configuration

ÁResolve external memory pressure

ÁCheck backup software

ÁImplement additional workload separation

ÁAdd more physical RAM



2/25/2009

6

Á SAN multi-pathing
ÁHBA Firmware and compatibility
Á Keep and Eye on Nested loop joins
Á I/O intensive due to traversing large tables where not all pages 

are in the buffer
ÁUse data compression to reduce Fact table size
ÁThis could incur a 10-15% CPU cost if using PAGE compression.

Á Separate Log, Data, TempDB data
ÁDifferent I/O patterns
ÁMore spindles are better
ÁRAID Recommendations 
ǐDatabases Data Files ɀRaid 5 
ǐLog Files ɀRaid 0+1
ǐTempDB Data Files ɀRaid 0+1
ǐBackups ɀRaid 5 

ÁDemo

Á Common Issues
Á Unexplained query slowdowns ɀwithout major CPU spikes
Á Large amounts of blocking and resource contention
Á Large number of Query plans suddenly beginning to change

Á Identifying &Troubleshooting
Á Perfmon Counter
ǐ PhysicalDisk:Avg.DiskQueueLengthɀThis represents that average number of reads and write waiting 

on the disk. This should not exceed 2 in most cases
ǐ PhysicalDisk:Avg.DiskSec/Read and /Write ɀThis is the time is takes the disk to perform the stated 

operation. General limits are:
ǐ Less than 10ms ɀvery good
ǐ Between 10 ɀ20ms ɀokay
ǐ Between 20 ɀ50ms ɀslow, needs attention
ǐ Greater than 50ms ɀSerious I/O bottleneck

ǐ PhysicalDisk:%DiskTimeɀelapsed time the disk is servicing requests. Greater than 50% may show 
bottleneck

ǐ PhysicalDisk:Avg.DiskRead/Sec & Write/Sec ɀShould be less than 85% of physical storage system 
capacity.

Á DMV investigation
ǐ Query sys.dm_io_virtual_file_stats & sys.dm_exec_query_stats for top I/O consumers. Prioritize these 

for refactoring to reduce I/O

Á Review storage diagnostics
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ÁResolving

ÁDetermine if the bottleneck is logical or physical

ǐPossibly need more paths or spindles

ÁRefactor code to decrease I/O Load

ÁModify File Locations to improve throughput

ÁAdd additional files to new spindles

ǐYou MUST restart SQL otherwise this file will be 
proportionally targeted ɀdecreasing performance. 
ǐEspecially on TempDB

ÁSize data files carefully

ÁAvoid running out of space

ÁHave at least the same number of files as 
cores

ÁEqually sized

ÁTrace Flags
ÁAvoid Excessive DDL

ÁCreates allocation contention, deferred compiles, 
cascade performance effect 

Á Common Issues
ÁSlow query performance & contention
ÁPerformance problems in other databases

Á Identifying &Troubleshooting
ÁPerfmon Counter
ǐSQLServer:AccesMethods ɀWorkTables Created P/Sec
ǐPhysical and Logical Disk Counters for TempDB spindles

ÁDMV investigation
ǐExamine counters in sys.dm_os_performance_counters
ǐActive Temp Tables, and Temp Tables Creation Rate

ǐQuery sys.dm_db_session_space_usage for Top TempDB transactions

ÁLook for Excessive DDL
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ÁResolving

ÁIncrease TempDB Size

ÁModify File Layout / Disk Structure

ÁRefactor Code to improve temp table efficiency

ǐData from DMV Analysis

ÁImplement Symptom Specific Trace Flags

ǐDo not implement without consulting Microsoft PSS.

Á Extraction
Á Efficient extraction is critical
ÁAvoid
ǐTriggers ɀSynchronous I/O Penalty
ǐComplex Queries ɀDelayed I/O Penalty

ÁUse incremental data load
Á Lookup & Transformation
Á Trade Memory for Performance
ǐFull Cache ɀUses the most Memory and takes time to load
ǐPartial Cache ɀExpensive in general
ǐNo Cache ɀNo memory but takes the longest

Á Loading
Á Fast Load to SQL Server destination ?
Á To Lock or not?
ÁWhat to do with those indexes?

ÁCreate hit list by component
ÁSystem Changes
ǐSeek Vendor Support
ǐServer, Storage, Network, Microsoft

ǐTest outside of production environment
ǐ6ÉÒÔÕÁÌÉÚÁÔÉÏÎ ÉÓ ÇÒÅÁÔ ÕÎÌÅÓÓ ÙÏÕȭÒÅ ÔÅÓÔÉÎÇ ÓÔÏÒÁÇÅ ÐÅÒÆÏÒÍÁÎÃÅ

ǐVendor Labs

ÁCode Change
ǐPrioritize code changes by most impactful symptom
ǐ$-6ȭÓ ÔÏ ÁÎÁÌÙÚÅ ÃÏÄÅ ÐÅÒÆÏÒÍÁÎÃÅ

ÍMake sure to re-benchmark after each round
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ÁFormulate plan ɀwhat to change?
ÁExecution Plan Analysis
ǐImprove estimation accuracy
ǐRemove scans ɀimprove indexes and queries to achieve seek 

operations
ǐ$ÅÃÒÅÁÓÅ )Ⱦ/ȭÓ ÁÎÄ ÉÎÌÉÎÅ $$,
ǐAvoid inefficient looping

ÁPlan and rollout changes
ÁImpact analysis
ǐHow will this affect scheduled tasks, ETL Load, Backups, data 
ÓÉÚÅȟ ÒÅÐÏÒÔ ÐÅÒÆÏÒÍÁÎÃÅȟ ÅÔÃȣ

ÁTest, Test, Test !

ÁPerformance management policies
ÁRegular Benchmarking

ÁTrending of performance data

ÁBefore and after tests.

ÁTechniques and recommendations
ÁSQL Server 2008 Performance Warehouse

ÁBlack Box Tracing

ÁDevelopment and Design Standards

ÁTake Charge !

ÁIdentify your system
ÁBenchmark and Document
ÁReview all systems and create hit list
ÁAnalyze your options
ÁDesign and implement changes
ÁStrong performance management
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Á Resources
ÁWebsites
ǐPragmatic Works
ǐSQLServerCentral
ǐSQL Server Customer Advisory Team
ǐSQL Server Best Practices 
ǐWhitepapers
ǐTop 10 Lists
ǐBest Practices Scripts and Tools

ÁBlogs
ǐ!ÄÁÍ *ÏÒÇÅÎÓÅÎȭÓ "ÌÏÇ
ǐPragmatic Works Blogs
ǐSQL CAT Team Blogs

ÁTools
ǐSQLIO

Questions ?

Question answers will be posted to my blog.

Email me at ajorgensen@pragmaticworks.com

http://www.pragmaticworks.com/
http://www.sqlservercentral.com/
http://sqlcat.com/
http://msdn.microsoft.com/en-us/sqlserver/bb671432.aspx
http://pragmaticworks.com/community/blogs/adamjorgensen/default.aspx
http://pragmaticworks.com/community/blogs/
http://blogs.msdn.com/sqlcat/
http://www.microsoft.com/downloads/details.aspx?familyid=9a8b005b-84e4-4f24-8d65-cb53442d9e19&displaylang=en

